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Abstract. Changes in the morphology, biomass, and physiology of Ardisia crenata seedlings
were studied under different light environments (100%, 52%, 33%, 15%, and 6% relative light
intensities). Results showed that the biomass of individual A. crenata seedlings was
significantly higher under 52% light treatment than that under other treatments. The proportion
of biomass allocated to leaves under 15% — 52% light treatment was also higher than that
under 100% and 6% light treatment. The root shoot ratio was not affected by light intensity,
indicating that the structural plasticity of A. crenata was relatively low. The concentrations of
nitrate increased with the decrease in light intensity and increased significantly under 6% light
treatment. The change in nitrate reductase activity with light intensity was consistent with the
change in nitrate content. Furthermore, the A. crenata seedlings adapted to different light
environments by changing the leaf area and specific leaf area and by regulating the
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photosynthetic pigment. Analysis of chloroplast ultrastructure also showed that chloroplast
number and cellular structure under 15% — 52% light treatment were intact. However, under
100% and 6% light treatment, the number of the chloroplasts decreased significantly, the
cellular structure was damaged, and plasmolysis occurred. Therefore, the most suitable
growth conditions for A. crenata seedlings were under 15% — 52% relative light intensities,
though the best growth was achieved under 33% — 52% relative light treatment.
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Table 1 Biomass and morphological indexes of Ardisia crenata seedlings under different light intensities
ek X8 (%) Relative light intensities
Indexes 100 52 33 15 6
S AT ] 2
FEIFERL (em®) 5.78 + 0.64c 14.8 + 2.13b 12.58 + 0.83b 20.2 + 2.48a 17.27 + 2.09a

Average leaf area

Rk R ER (cm?)

Total leaf area
e A (em?/g)

106.24 + 37.09c

5563.78 + 65.34a

456.41 = 112.45a  575.65 = 212a 197.77 = 27.35b

i 67.15 + 9.22¢c 84.32 +5.71 b 112.31 + 12.6a 132.03 = 9.06a 138.69 + 13.69a

Specific leaf area

. ] 2
M (Cm /9) 10.28 + 2.09¢c 26.15 + 2.92b 30.29 + 3.57b 49.48 + 6.58a 27.06 + 1.81b
Leaf area ratio
D E=N

TEE%.EE‘ (9) 1.58 + 1.25b 6.568 = 1.75a 4.064 + 2.24ab 2.99 + 1.87b 1.43 £ 0.45b
Leaf biomass
ZEYE (9) 3.85 + 1.06a 3.78 + 1.02a 3.34 + 0.19ab 2.18 + 0.52b 2.16 + 0.85b
Stem biomass

E=N

ﬂ%i%% (9) 5.38 + 2.26ab 10.83 + 6.55a 7.66 + 2.68a 5.34 + 2.22ab 3.73 + 0.51b
Root biomass

h N=N
o LA bt (9) 496 + 1.92b 10.34 + 2.39a 7.41 + 3.59ab 6.54 + 3.93ab 3.58 £ 1.25b
Overground biomass
gL ) 1.13 £ 0.38a 1.05 + 0.46a 1.08 + 0.16a 0.93 + 0.37a 1.12 £ 0.29a
Root shoot ratio

4 =N

Eﬁ%'”“i%m‘ (9) 10.34 + 3.75b 21.18 + 8.55a 15.07 + 6.2ab 11.88 + 5.76ab 7.31 £ 1.61b
Total biomass
aaﬁ.’;(lom) ) 24.25 + 6.72a 21.98 £ 0.77a 259 + 2.87a 23.32 + 2.87a 24.65 + 1.63a
Seedling height

FA
Mot (mm) 6.29 + 0.82a 6.48 + 0.54a 6.19 + 0.48a 5.76 + 0.61a 6.54 + 2.09a

Ground diameter

T FAFAE/NEG FRERR AR AL BE 7E 0.05 /KF 2R, T,

Note: Different small letters in the same row indicate significant differences among treatments at the 0.05 level. Same below.
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Table 2 Physiological indexes of A. crenata seedings under different light intensities

Yekr MXHEH#E (%) Relative light intensities
Indexes 100 52 33 15 5

H-4t 2
ek a (mo/g) 1,52 + 0.05¢ 1,57 + 0.04c 1.68 + 0.04b 1.76 + 0.06b 1.94 + 0.07a
Chlorophyll-a
H%
Far b (mg/g) 0.35 + 0.02 0.41 +0.01d 0.50 + 0.01c 0.55 + 0.02b 0.62 + 0.02a
Chlorophyll-b
H-4t 2
HRE a/b 430 +0.15a 3.76 + 0.08b 3.34 +0.02¢ 3.18 + 0.08d 3.15 + 0.02d
Chlorophyll a/b
Mg E

HRE (ma/g) 2.28 + 0.08¢ 2.40 + 0.06c 2.63 = 0.06b 2.76 + 0.08b 3.06 +0.11a
Total chlorophyll
KB P (mg/g) 0.41  0.01c 042 £001bc 0.4 +0.01b 0.44 = 0.01b 0.50 = 0.02a
Carotenoid
g:?c(hmg/g) 1042 +207a 1387 +3.46a  11.64 £370a  13.50 + 2.46a 12.14 + 1.03a
TiEE R (mo/g) 4.22 +0.84a 3.76 £ 0.67a 3.38 = 0.61a 4.29 + 0.69a 3.15 = 0.86a
Soluble sugar
TR (MG/g) 257 + 0.65a 220+ 13lab  148=122ab  1.30 + 0.60ab 0.610 = 0.18b
Soluble protein
PN
A (mg/g) 127 £008ab  1.13 + 0.05¢ 1.22 +0.02b 1.28 + 0.01a 1.35 + 0.06a
Nitrogen content
A
ﬁ%;gmg/g) 78.42 + 7.00b 68.51 + 14.01b  108.14 + 49.03b  197.28 + 35.02ab  288.91 + 24.51a
LB (nmol/g) 117 £0.18b 226+ 1.54ab  4.76 = 1.28a 4.16 + 0.88a 6.48 + 0.62a

Nitrate reductase

ALY EALRE/ (nmol/g)

Superoxide dismutase

W (nmol/g)
Malondialdehyde

1% (us/cm)

Electrical conductivity

1078.97 + 252.99b

0.54 +£0.18a

0.77 £ 0.10a

872.32 + 187.29b

0.45 + 0.08a

0.69 + 0.18a

1242.80 + 212.01ab 1539.48 + 121.62a

0.38 = 0.10a

0.69 + 0.15a

1267.90 + 242.55ab
0.35 £ 0.10a 0.40 + 0.08a

0.65 + 0.10a 0.67 + 0.07a
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Fig. 1 Ultrastructure of A. crenata leaves under different light intensities
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